Observations concerning the action of lysozyme on Bacillus megaterium have been suggestive, although not conclusive, in indicating that the bacterial cell wall is lysed (Welshimer and Robinow, 1949) . Recently Tomesik and GuexHolzer (1952) have supported this contention by a combination of immuno-chemical procedures and phase contrast microscopy. In the experimental work here reported, a different approach has been made toward demonstrating the action of lysozyme on the external structure of the bacillus.
MATERIALS AND METHODS
The lysogenic Bacillus megaterium, strain 899, was used throughout these studies. Unless otherwise specified the organisms studied were obtained as follows: Sporulated cultures were suspended in distilled water to the turbidity giving a reading of 350 on the Klett-Summerson photoelectric colorimeter with a no. 54 filter. Three-tenths of a milliliter of spore suspension served as the inoculum for each 2.5 by 20 cm test tube containing 20 ml of medium. The medium (designated as YWT broth) was composed of 2 per cent yeast extract and 0.2 per cent tryptone adjusted to pH 7.2. Glucose at a concentration of 2 per cent was added to the YWT broth in some of the experiments. The inoculated YWT broth was placed at 34 C in a water bath, and air was bubbled through the suspension until the desired turbidity was attained.
Previous observations (Welshimer and Robinow, 1949) have indicated the necessity for inhibiting the action of autolytic enzymes to avoid its being confused with lysozyme activity; consequently, the suspensions were treated with formalin to provide a final concentration of 15 per cent formaldehyde and held at room temperature for 1 hour, after which period the cells were washed three times by centrifugation with physiological saline and ultimately suspended in M/15 phosphate buffer (pH 6.6). The cells were used immediately after this treatment.
The lysozyme consisted of purified egg white lysozyme (Armour) which was dissolved in M/15 phosphate buffer (pH 6.6).
Capsules of the bacilli were demonstrated by the method of White (1947) with slight modification consisting of the omission of serum and substitution of 1.6 per cent aqueous basic fuchsin for methylene blue.
All preparations, other than those intended to demonstrate capsules, were air dried and fixed in Bouin's fluid for at least 15 minutes. Afterfixation the smears were stained with 0.05 per cent Victoria blue 4R which is especially suitable as a differential stain for the plasma membrane and cell wall (Robinow, 1948; Welshimer and Robinow, 1949; Robinow and Murray, 1953) .
EXPERIMENTAL RESULTS Webb (1951) observed that lysozyme promoted the fission of chains of bacteria in which the chaining tendency was enhanced by cultivation in media containing low concentrations of magnesium.
Preparatory to the observation of the action of lysozyme on chains of B. megaterium, YWT broth was inoculated with a spore suspension and aerated 18 hours at 34 C. Two-tenths of a milliliter of the suspension was introduced into 20 ml of YWT broth which was aerated at 34 C for 2.5 hours. The resulting suspension consisted of filaments of cells containing 15 or more bacilli per chain. After fixation with formalin at a concentration equivalent to 15 per cent formaldehyde, the bacilli were washed and suspended in M/15 phosphate buffer (pH 6.6) to give a turbidity reading of 80 in the Klett-Summerson photoelectric colorimeter with the no. 54 filter. The suspension was divided into two portions. One portion was treated with lysozyme to give a final concentration of 4 ,ug per ml while the other fraction was untreated. Both suspensions were 112 maintained at 34 C, and samples were removed at intervals for microscopic examination. After 45 minutes the bacilli in the untreated suspension remained grouped in long chains (figure 1), whereas in the lysozyme solution the chains were fragmented to the extent that only single cells were present (figure 2).
Other studies (Welshimer and Robinow, 1949) had suggested that the cell wall of the bacillus was attacked early in the lytic process; therefore, the ability of lysozyme to cleave the bacillary chains might be interpreted as dissolution of the cell wall substance of adjoining organisms. In order to ascertain the validity of this hypothesis, times; each time the centrifuge control was placed at maximum speed and the material was centrifuged for a period of 15 seconds from the time the rotor began accelerating. The supernatant material was removed after each centrifugation for further treatment, and the sediment was discarded. The supernatant material was centrifuged at maximum speed for 20 minutes. The pellet from this centrifugation was saved and resuspended in 1 or 2 drops of phosphate buffer (pH 6.6). The resulting material (figures 3 and 4) contained some intact bacilli together with cell wall fragments similar to those described by Murray and Robinow (1952 to buffered (pH 6.6) suspensions of the encapsulated bacilli (adjusted to read 80 with the no. 54 filter in Klett-Summerson photoelectric colorimeter) to give a final concentration of 4 ,ug per ml. Capsule stains of the bacilli were made at intervals during incubation at 34 C.
The appearance of untreated control preparations (figure 6) at the end of 2 hours' incubation bacilli ( figure 7) 2,000.
a mucoid in the capsule and cell of B. megaterium. Aubert (1949 Aubert ( , 1951 studied the nature of the polysaccharide components in the capsule of B. megaterium. Employing immuno-chemical procedures, Tomcsik (1951) and Tomcsik and GuexHolzer (1951, 1952) Lysozyme has been demonstrated to depolymerize and hydrolyze a mucopolysaccharide consisting of an acetyl aminopolysaccharide (Meyer et al., 1936 Chains of the bacilli are disrupted by the lysozyme as a result of the lysis of the walls of adjoining cells.
